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| ABSTRACT: This investigation wag undertaken to resolve the Present controversy 
concerning the nature of the compounds formed in the solid 
into aluminum, Electron and X-ray diffraction gs 


The alumi- 
ms was of sufficient thickness (2 and 6 to yield a 


characteristic aluminum X-ray pattern, as suggested by M. M. Umanskiy and M. P, 
Shaskol! skaya (ZhTP, 1964, vyp. 11, t. 14, str. 1283--1290). The experimental results}. 
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are presented in graphs and tables (see Fig. 1). It was found that the solid state 
diffusion of iron into aluminum begins at 350C and gives rise to the formation of the 
compound: FeAl,» At higher temperatures (up to 4000) eS is formed, and at 650¢ ‘the 


‘formation of FeAl takes place. 
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= 1° Subsequent investigation showed: that the tag lay deep-in the layer of wustite. Addi- 
| ‘tlonal experiments with annealing ‘the scale separated (together with the tag) from 

, the iron showed that the! penetration: of the tag into the scale is not associated 
with creep. These findings contradict the theory of Davies et al. and Himmel et al. 
and can be explained. only by the mechanism suggested by Ffeil as well as by V. I. 
Arkharov (Okisleniye metallov, Sverdlovsk, Metallurgizdat, 1945). (Arkharov showed - 
that at high temperatures the Fe,0, layer is the first to appear. Below it forn ee eae 
the Fe,0, and FeO layers owing tO tha reduction of the Fe,0, oxide by Fe iona. Tha 
scale “forms at the Fe,03-02 interface.) Orig. art. has; “1 figure -, : . 
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_TITLE: The effect of microinhomogeneity on the critical points of superconducting 
alloys. 


SOURCE: Fizika metallov i metallovedeniye, v. 22, no. 4, 1966, 640 


TOPIC TAGS: critical point, superconducting alloy, lattice defect, grain structure, 
homogenization heat treatment, cast alloy 


ABSTRACT: The effect of a homogenization anneal on the critical current density of 
Nb-46% Ti and alloy-2 was studied. The purpose of this heat treatment was to elimi- 
Nate intercrystalline liquation which exists in the as-cast alloys. It is known that 
the Lorentz force can cause a creep of magnetic current that may result in the loss 

of superconductivity. Different types of metallic defects (inhomogeneities, disloca~- 
tions, internal stresses, etc.) May act as stabilizers against the creep. For the ex-) 
periments, 40-gram ingots were melted in a radiant are furnace with tungsten elec- 
trodes in a purified helium atmosphere and homogenized in a vacuum furnace at 1500°C. 
The homogenized ingots were cold reduced into 0.25 mm diameter samples. All samples 
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! had similar cold reductions. Critical current densities were measured in a trans- 
verse magnetic field of 16 kilocersted at 4.2°K. The critical current density was 
given as a function of ingot homogenization time which ranged from 1 to § hours. In 
both alloys, the critical current density was lowered by homogenization. The criti- 
cal current density for Nb-46% Ti decreased linearly from about 1.8*10" a/em? in the 
' aS~cast condition to about 10" a/cem? after 5 hours of ingot homogenization. Alloy~2 
dropped sharply from 2°10" a/cm? to about 10" a/em? after 1 hour of ingot homogeniza- 
_ tion, and remained constant thereafter. All of the samples had a similar disloca- 
- tion density of 1041~1012 on” » characteristic of severely deformed metals. The : 
microstructure of as-cast ingots showed intercrystalline liquation, which decreased | 
as a function of homogenization time. After 5 hours at 1500°C, almost all of the 
liquation was absent in both alloys. Analogous results were obtained in the alloys 
Nb-75% Zr and 65 BNT in which the critical current density after homogenization : 
changed from-1.3*10" and 2°10" to 7.8103 and 1.2°103, respectively. Orig. art. has: 
1 figure. we ‘ 
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'QITLE: Oxidation mechanism of titania alloys containing up to 11% aluminum | 
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ISOURCE: Zashchita metallov, v. 2, no. 6, 1966, 692-699 


| 
‘TOPIC TAGS: titanium containing alloy, metal oxidation, aluminun 


iABSTRACT: A study was made of binary titanium-aluminum alloys containing 0.01, 0.87, | 
26 85, 5.05, and 11.20 weight percent aluminum. ‘The alloys were twice melted in an arc ; 
|furnace with consumable electrodes, and then forged, rolled, annealed, and planed to | 
ieliminate the oxygen~saturated layer. The polished samples had dimensions of 1.2 x i. 2. 
ine 1.5 om, with an opening 2 mm in diameter. A day before the experiment, the samples 
‘were degreased in benzene and stored in a desiccator. Tne samples were charged into a 

lresistance furnace with a working chamber 150 x 400 mm, heated to the given temperatura 

iTemperature variations in the furnace did not exceed + 5%. In some of the oxperiments i oom ei 
Istean was supplied at a temperature of 600°. In this case, the atmosphere of the : , 
;furnace contained 60~70% water vapor. ‘The rate of oxidation was determined by the 
|gravimetric method. ‘The effect of alloying on heat resistance was evaluated from the 
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leurves and tables. Based on the experiment. 

imechanisms play a role in the process of the 

')°acceleration of diffusion through the sca 

\3s-a result of the entrance of trivalent aluminum ion 

llettice; 2) slowing down of the oxidation when. the amount of aluminum oxide in the 

; Scale increases to such an extent that there is formed a more or less thick layer of 
bey wnich hinders the diffusion of the titanium ions. Orig. art. has: 2 figures 
| ax 8 tables. ; 
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TITLE: Dendritic Structure in Sincle Cr Beak toe Silicon! 


Grown from the Melt by Czochralski's Method~ 


PERIODICAL: Kristallografiya, 1960, Vol. 5, Now 5, 
pp- 817 - 818 


TEXT: A dendritic structure was found in a number of Specimens 
of single crystals of Silicon “oriented to show the 111 plane 
and etched in a mixture of HF, HNO., and (CH;CO),0 in the ratio 


of 1:33:35. The origin of this structure appears to be crystal- ; 
lisation at a temperature below the temperature at which certain ‘ 
impurities separate out from the molt. Here, dendritic growth 

is most frequent when crystals are pulled out of technical sil- 

icon (purity 99.7 - 99.8%). Dendrites are developed in the 

111 planes and when a section across them is cut in the 111 

plane a picture is obtained which is very like that found in the 

octahedral slipping in crystal of Ge and Si when dislocations are 

developed. In purer materials dendrite formation is connected 
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a with the preserice of impurities (Ta, Ti, Fe, Mo) with solubilities 

2 
melts aitso show this dendritic structure. It is most readily 

ea, shown on surfaces which have suffered light oxidation as a 
‘ result of etching. The growth of dendrites on slow cooling of 
a melt in a vacuum has been observed (on the free surface of the 
melt). The purer the Si the greater the supercooling at which 
dendritic growth begins and the slower the growth is. 
There are 5 figures and 5 references: 2 Soviet and 1 English. 


: ae ~ ~4 d 
within + :e limits 10 to 10 %. Ingots grown from supercooled Xk 


ASSOCIATION: Gosudarstvennyy nauchno~issledovatel'skiy i 
proyektnyy institut redkometallicheskoy 
promyshlennosti (State Scientific Research and 


Design Institute for the Rare Metal Industry) 
SUBMITTED: April 4, 1960 
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TITLE: Twins and dislocations in Silicon single orystals 


PERIODICAL: Fizika tverdogo tela, v. 3, now 1, 1961, 289.296 


TEXT: It was the aim of the authors to study the twin formation in the 
growth of silioon single crystals, and to investigate the interaction 
between twins and dislocations. Twins containing Si single crystals, 
grown in the [111] and [110] directions by the Chokhral‘akiy method were 
used for the purpose; the position of the twins was determined after 
etching in 10% NaOH at 65-80°C (20 min); the dislocation density waa 
determined from the etch pits in longitudinal and cross sections of 
crystals with (111) orientation, For counting the etch pits an MMM-8M 
(MIM- 8M) microscope was used (225x). The orientation of the specimens 
was determined from Laue patterns. The outward appearance of the twins 
is shown in Fig. 1 (a - growth axis [11] 3 > - [110]). The experimental 
results indicate that the twin boundary actually hinders dislocations 
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from penetrating into the twinned 


part of the crystal; 
by the fact tha 


ary, dislocations ace 
it also happens that 


this is explained 
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Vo HORS 3 Miltvidskiy. M.G. and Layner, LoV. 


TITLE. Microhardness and Dislocation Density in Silicon 
Single Crystals 


PERICDICAL: Fizika metallov 1 metallovedeniye, 1961, Vol.1l. 
pp. 924-926 


TEXT. The micrchardness cf a crystal depends not only on 
individual dislocations but on the collective behaviour of 
larger conglomeretions of such dislocations, i.e. it depends 
the mutual distribution and the interaction of dislscations. 
Therefore. « dtre.t zorrelation can be anticipated between 

the hardness and che densatty of disiocations on a given section 
-f a crystal, The microhardness was measured on various 
erystallocraphi: planes of sangls crystals drawn from the 

we ft an vacuum a.curding to the method of Czochralskv. The 

ni oichardness depends on the method of preparing the surface 

of the specimens for measurements. After grinding, the 
mi:rohardness H «amounted to 1070 ke/mneé, By chemical 
polishing in an asid mixture of HF:-HNO3 (1:52) for 2 to 3 min, the 
tard 1/4 
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surface layer which was internally stressed by grinding was 

removed, then the microhardness was 950 ke/mm2,_ Equal values 

were obtained from natural cleavages of the specimen and 

therefore chemical polishing can be considered as the most 

suitabie method of preparing the specimen surface for measurements, 

The density of the dislccations was determined on the basis of the 

cavities formed during etching in the mixture 

HF sHNO3: (CH3C0}320(1 - 3:3) for 25 to 30 minutes, Simultaneously, 

for some specimens, the specific resistance and the lifetime of 

the non-basic current-carriers were determined, The 

dependence of the mivroherdness in plane (111) on the density 

of the dislocations in silicon single crystals is plotted in 

Fig.l, The increase in microhardness 18 particularly ; 
pronounced if the dislocation density changes within the ' 
limits of 1 x 103 to 2 x 10% cm-2, this results in an increase 

In the microhardness from 830 to 1250 kg/mm, Outside this 

range the micrehardness changes much less, The changes in 

Microhardness along the planes (110) and (100) are also fully 

in correlation with the distribution of the dislocation 
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densities; regardless of the erystallographic orientation, 
the maximum microhardness was always observed at the edges of 
the specimen and the minimum in its central part. Usually, 
sections with increased microhardness show a shorter lifetine of 
the minority current-carriers. It was establisned that a 
correlation exists between the microhardness and the density 
af dislocations in various crystallographic planes of silicon 
single crystals. The anisot¥opy in the microhardness of 
silicon single wystals drawn from the melt is detormined by 
the general distribution of the dislocations along the crystal 
which is agsociated pramarily with the thermal conditions 
pertaining during the growing of the crystal. Acknowl edgments 
are expressed to D.B. Kiseleva for her assistance in carrying 
out the experiments. 

There are 2 figures, 1 table and 135 references: ‘4% Soviet 

and 9 non-Soviet. The four latest English-Language references 
quoted are: Ref. 6 ~- Wolf, G.A., Toman, Le, Field, N.J. and 
Clark, JC. Samiconductors and Phospnors, New Jersey, 1958; 
Ref. 10 - Dash, W. - Appl. Phys., 1959. 30, No. 4, 459; 
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Ref. 12 - Roberts, D.. Stephens, P. and Hunt, P. Nature, 
1957, 18C¢, Now 4507, 665; Ref. 13 ~ Green, G.. Hogarth, C. 
and Johnson, F. J. Electron. and Control, 1957. 35, Noe 2, 171. 
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redkometallicheskny promyshlennosti (Scientific 
Research and Design Institute of the Rare Metals 
Industry) 
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AUTHORS : Mil'videkiy, M. G., and Layner, L. Ve . 


TITLE : Method of detecting dislocations in Si single erystals 


PERIODICAL: Zavodskaya laboratoriya, V. 28, no» 4; 1962, 459-462 


tals apparent, a 15-25 min 


TEXT: To make dislocations in Si single crys 
4-107? mm Hg) 


thermaz treatment of the crystals at 850-900°C in vacuo (~ 


and cooling at a rate of ~ 40°C/min is suggested. The decorating of dis- 
locations with copper in Hy atmosphere is even more efficient. The tests 


were made with n-type and p-type single orystals prepared by Chokhral'skiy's 
method. Before thermal treatment, the specimens were ground with boron 

varbide and M14 (M14) powder. After thermal treatment, they were polished 
jn acid <&~6 (SR-8) mixture and etched in HF : HNO, : (cH,CO),0 = 1: 33:3- 


ed with an MYM «8M (MIM-6M) metallographic microscope. 
hange density and position 


The pits were count 
It was found that the thermal treatment did not c 
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of the dislocations. The form of the etched figures observed depended on 
the heat treatment and on the decorating method. Dendritic inhomogeneities 
and stratified distribution of impurities were observed. The thermal pre- 
treatment increases the sensitivity of chemical etching as well as the 
possibility of metallographically detecting inhomogeneities. There are 5 
figures and 4 references; 1 Soviet and 3 nonwSoviet. The three references 
to English-language publications read as follows: R. A. Logan, A. J. 
Peters. J. Appl. Phys., 28, 2, 1419 (1957); W. Dash, J. Appl. Phys., 27, 
10, 1193 (1956) W. Dash. J. Appl. Phys., 30, 459 (1959). 
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| TITLE: On the proof. of the existence of an autonomous diffusion flux along ino- | 
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. SOURCE: Fizika tverdogo tela, v. 8, no. 3, 1966, 725-730 


TOPIC TAGS: crystal lattice dislocation, physical diffusion, silicon, single 
: erystal 


: ABSTRACT: isa is a co tion of earlier ere by the authors (FIT v. 7, 922, 
. 1965 and v. 6, 384, 15h sare it shown t ffusion along dislocations 
'; exist in ne crystals\of germani id. riaoe addition to the ordinary 
‘ yoludé @iPFusion. Since these meres differ from those of many others, the 
. authors present, using the diffusion of indium in silicon as an example, new re- 
- sults to confirm that the diffusion along the dislocations is much faster than. 
through the volume. The investigations were made on "sitting" dislocations. 
p-type silicon samples were wore, with specific resistivity 18 ohm-cm and average 


| dislocation density Na * = 10* The samples were cut from a specially grow 
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TITLE: Chemical polishing. and etching of sin le silicon srystals for 
exposure of dislocations ey 


SOURCE: Zhurnal prikladnoy khimii, V.39s no.11, 1965, 2473-2479 


TOPIC TAGS: ‘erystal dislocation, silicon single crystal, metallography 


ABSTRACT: Two ternary systems were investigated in the experiments: 
HF-HNO«-Hj0 and HF-Cr0z-H,0. The system HP-HNO3-H20 wag used to estab- 
2 {con: pingle crystal, 


rag dislocations. | 
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constructed with data D ‘ ed solu 
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AUTHOR: Layner, M., Instructor at Construction School # 7, Kiyev 
my —_—~-_ aa 
_ TITLE: Training of Concrete Workers (Podgotovka betonshchikov) 


PERIODICAL: Professional'no - Tekhnicheskoye Obrazovaniye, 1957, # 1l, 
p 14-15 (USSR) 


ABSTRACT: The article contains particulars on the theoretical instruction 
of concrete-reinforcement workers at the Construction School 
# 7, Kiyev (Stroitel'naya shkola # 7, Kiyev). The students 
are required to pass special courses in technology and knowledge 
of materials. In general it provides for the study of advanced 
methods of labor and of the latest techniques in performing 
reinforcement and concrete work. How the training is conducted 
is described by a few examples, such as information on the 
parts of a building and the order of carrying out construction 
work; straightening and sorting of the steel rods, the drawing 
out and cutting of the wire rod; and electrical butt welding. 
On one occasion the students were shown an entirely new device - 
a multiple point welding machine "BHUCTO" for welding screens 


up to 2,5 m length. 
ASSOCIATION: Construction School # 7, Kiyev (Stroitel'naya shkola # 7, Kiyev) 
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Criteria and economic indices of seagoing freighter 
efficiency. Mor.flot. 20 no.8:3-6 Ag '60. 
(MIRA 13:8) 


1. TSentral'nyy nauchno-issledovatel'sakiy institut morslogo 
flota. 


(Freighters—-Cost of operation) 
(Ocean iiners--Cost of operation) 
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Dry-cargo liner fleet of capitalist countries of Burope, 
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1, TSentral'nyy nauchno-issledovatel'skiy inetitut morskogo flota. 
(Burope—-Freighters) 
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Method of comparative evaluation of the operational and 
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Ships, ’ ‘Construction 


; “Phe Demands of Cargo-passenger Ships of the Far 
Eastern Lins," 8. V. Layner, Candidate in Technical - 
Seiences, 4d pp 


“Morakoy Flot" No 1 


The planning of new types of ships for the far eastern 
area mist consider the experiences of the chips of the 
"Sakhalin" and "Anadyr'" types which were built in 
1929 = 1933. The article discusses the structure of 

. the huli, general plen and internal structure of pas- 
aenger and service spaces, cargo accommodations, and 
Sores considerations for the new ships. 
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USS2/Shipa - Construction Jul/Aug 1946 
. Ships, Welded 


"Desirable Changes and Additions to Reguletione 


for the Claseification end Construction of Steel 
Seagoing Vessele'," S. Layner, 6 pp 


"Mor Flot" No 7/8 


Welded construction, determination of measurements 


of ship ribs, new types of cargo and passenger -cargo 
veasele, construction of hulle of tankers, increase 
of thickness of bulkheeds in cargo holds, etc., are 
emong the desirable chengea recommended. 
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“Requirements for Passenger Vessels on the Crimea- 
_ Caucasus Line," S, Layner, Candidate Tech Sci, 4 pp 
"Morsk Flot" No 3 


New vessels are based on design of vessels now plying 
subject route, including "Krym," "“Gruziya,*® "Adzharia 
Vessels now in design stage 


tan," "Abkhaziya," etc. 
will be 1,100 metera along water line, beam about 18 
meters, 6 meters draught when empty; speed 11-12 
knots, with a capacity for 1,000 tons of cargo; capa- 

' dle of carrying about 900 passengers comfortably . 
These boats will be know as "Krymohak" type. 
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Respecting hull strength requirements in load spacing. Mor.flot 

15 no.9:15-16 S'55. (MLRA 8:11) 
(Ships--Cargo) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


"APPROVED FOR RELEASE: 


Pi ene Es ea Se 


03/13/2001 


pe Sores a ete 


TA-RDP86-00513R000928910004-8 


J ea a Bi Reece ease wean bauieee os tas, 


_—LAD, SL, kandidat tekhnicheskikh nauk. 


Extensible movable pillar not fixed fio the ship hull. 
Sudostroenie 22 no.11:41-42 N '56. (MERA 1022) 


(Ships--Equipmest and supplies) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


BEPROVED FOR RELEASE: Qs iisi Zour. Paces ce eae bee 


mirovich; GORYANSKIY, Yu.¥., otvetstvennyy red,; SHISHKOVA, 


[Seagoing dry cargo vessels] Morskie sukhogruznye stda. Leningrad, 
Gos. izd-vo sudostroit. lit-ry, 1957. 283 pe (MIBA 11:5) 
(Freighters) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


CIA-RDP86-00513R000928910004-8 


iid PERCE Shes ERS AMPs Saar ies Mite SE 
nese coctet ge ile bea a 


"APPROVED FOR RELEASE: 03/13/2001 


7 dana Rese ESSE Ee Eee ae Bestia hacen iaeek 
LAYNER, S.V., kand.tekhn.nauk . 
Method of the preliminary evaluation of a ship type being studied ° 
by comparing it to the best examples of world technology. Trudy 
TSNIIMF 7 no.3728l-85 ‘61. (MIRA 1523) 
(Merchant ships) 


se ETS 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


er ONre FOR RELEASE: bit aed coca CIA-RDP86- esate lataleoatal hee 5 


ROES on 


LAYNER, S.V., kend.tekhn.nauk; LIMONOV, E.L. 


Methods of economic justification for selecting the optimm 

variant of a sea transportation ship. Trudy TSNIIMF no.29:62- 

68 160. (MIRA 25211) 
(Merchant marine—Gost of operation) (Qcean liners) 


Se Tati k aoe 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8 


SEN ES OER oe ODES TAFE Peat PE ECON | Wig Oh YO SREE Id Ok MPR RB Eg ie SLES eS Be es PY SEE PPE eR A het egy SLD IES ROPES aS Ae ste ar! 
aa 5 cee aay Eee ae 5 genre: - 


LAYNER, S.V,, kand.tekhn.nauk; VOLCHEK, N.Z.; LIMONOV, E.L. 


Composition and principle technical and operational 

characteristics of dry cergo ships sailing regular ocean lines 

and belonging to capitalist tountries of Europe. Trudy TSNIDF 

“no.43264-80 '62, (MIRA 16:2) 
(Ocean liners) (Freighters) 


eaves 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


"APPROVED FOR RELEASE: 03/ 13/ ZOO _ CIA-RDP86-00513R000928910004-8 


EE SSL ESS SNE ALG As ER eee Dell Reames Ms 


LAYNER, S.V., kand. tekhn. nauk 


naerconine narmernarate Eine HRS 


, mination of the fir 
Metheds of operational and economic examination 


serie: built ship. Trudy TSNIL 19250:45-50 She 


(MIR 17:11) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


PEE RONEE FOR RELEASE: wiekcntah aise RAE Se: 00513R000928910004-8 


FURR IES pS SOUSA Do ESR OT Seer 27} 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


eecoecetstece @ 


C6eeetee ee 
‘enivbpw 
nod hb 


e 3 rt AS 
te 28 
) EMD GROERS 


2 8 
roeti) 


ith insoluble esodes. 


Teveinuie Metal. 1931, 120$-810-=Hxpts. were made 


mietlnx! for dectrode position 


of different coocns. are used. The d 


and 0.8 to 1.3 g. of H:SO. pe 
1. In 


Toon siviedser 
tenoud *8 
Du Bay i 
€$@0e6068: 


{ 
Z 


APPROVED FOR RELEASE: 03/13/2001 


| a on Be & 


FRECTAIEG ano OHORE 


=e 


1. The anodic soln. 
continuous 
used for leaching 
le when the Fe:N 
below 0.1 g. per 1.) is desirable 


‘. 
ABCD E 


Pre eet 


the ores. With rotating ca! 
i ratio does nut exceed 1:10. 


n t 
ah 


Ze 
zB 


oo 
e 

a gz 

4. 


dane aera A ee Pm 


Vo 1. Latneg, S A. PLATKNEY, 


uf Ni from Khalile 
Ni was depusited from NiSO. sole, 
conditions for the elyctrolytic treat- 
perl, ¢. d. 600 amp. per s1- m. 
wode and cathode portions 

The cathodic 


the an 


The presence 
B.N. DaNUoFF 


i 
es 
6 
8 
8 
z 
: 
> 
4 


830m: 


2G" pow ins 


CIA-RDP86-00513R000928910004-8" 


wD th 


s: 


walle as 


cae 
Woayeom> ay 


tar ye 


ase sta 


Scoant tet 
BYES RT een eee mamee 


PET ALU rUK aL 


SEH qEeRerecur 
ge Se 
ectecdisee 
@tetieaee 
Oo We eeRa 
Tow ye yy 


cbuew 


Precipitation of topper under Pressure 


vtganic reducing agents 
aud Al A, Onbonay, 
12 My teduction 


Vil 


with 


CIA-RDP86-00513R000928910004-8 


LSS eae DSRS ERE immanent ma 


PROTEANES ano warreet Fy 


by means of 


Mies ViONy 


ee a a 
Vewlaiie” Wha? 
sellutne voy, 


stlstaices 


(wool sawdust? 993 B56 extn. of Cu is posable with pies. 


Mires of 6 10.8 atin. at tio toe 
Che salty on ern x. 

Sande tltaseet nse a 

fheone the paves 


The 

of the sotn, 

ASAIN De sed] 

Cally appl ¢ 
Mbshogonts ter tf 

similar conditions . 
Montucts of Dvalroly sin ay 
Megs of ative and t 
fom free janie stitte 
The sutemtave tethint os 
Witte extn, 


Ute matowe cy AVF ICATICN 


APPROVED FOR RELEASE: 03/13/2001 


Phe Cuca de a 1 teen 
anbien the pont fern, ang 
Pa Un ateence at antte 
SOTO AEN tot tfat 
Ye obtenied at howes 
Ab and other 

he prtewess 

Ca coneas 


Phe pewens iy 
bv DE nites 
Mee tel by the 
Hardy tte abdelivate 
Cu can be ppt ously 
Prentie tions of Cy fey 
lower than ty tha tro. 
BLN thant 


CIA-RDP86-00513R000928910004-8 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8 
Smee DAREN TIT EP ERIS EN al BETES GEO Te: Spel FSI SSA a) PSST: nist ZAM: in 
eee@ede : 

e@ercvede 


ae WHR 
fn kk 


MeL EET aah PRE EE EA Nhe 


Hydrometalturgy of Almaluik \Ceatrat Asia) oxidised 

« el Oe, with the precipitation of copper in the autoclave. 

Aa. Lainer and ¥.N. Rotoy.  Tmefaue Metal, 104, 
NOOW VO OWood tilings are not available in the neigh- 

hoghood of Almaluik Cu deposits and, instead, waste fron * 
Central Asia cotton hiutustry was used for pptg. metalhe 
x ars ESO, ext. of the ore in the autoclave, by Herd¢'s 

let le 


S. L. Madorsky 


Oe ee eee Ss a eee SSS Ch assur icaticn 


was year 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


PRCRENNE. ams Fermeetey - ie 


Seperation of metals trom sofutions ef 
ction of organic reducers under pr. ‘ 
nd A.D, Mayantz. J. ted Chem. 

PAZ ASAD: Of, 

Jt seins, 

otreed 


“ 
~ 
a 
i 
on 
» 
a 
s 
rt) 
wa 


plotted. 
A. A. Bochtlingk 


warl@ acs noes 


ASm-SL A MbTaLLurcicar LiTematUmE CLASSIFICATION 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


“BEPROVED FOR RELEASE: 03/13/2001 CIA-RDP&6- pos tanoOteeeesucer: 8 


ee oe er ee 


SEEPEPTEELE TEE Ty tipper et 


ee rere sam puosaRtias wots 


ARO-SLA RETALLURGICAL LITERATURE CLALLPICATION 


“Vit ot Ow ati 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


CIA-RDP86-00513R000928910 


vt ik at a 


udrjawnew. é i aakegir. 
Leiner Die Grundlagen der Galvan ir. 
ag le . and Leningras: 
“rat Te at Russian.) Pp. 348. 1034. Moscow 

Onti. (RE 4.) 


pica uanaryae cost 


aon 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


| anaes LBt le 2 


pcuchshs amo pOceERTES e082 
ebec esses ang peceeatity Ste 


Mickel, and Chromml 
Metals), 1996, (2). 
an aluminium su 
sodium zincate 
bath. Plating 


eryatala 100, 

with 0-7 amp./d 

nacd onty when t 

this Le preferably obtai 
deposit in the untinar 

the copper layer is au Riclently 


Chow 2° 4 282 BOMwID 


y ROWLAY 
edi d) Gat Guy 180 
ne twweo @ aves 
ma 


ME TALLUAGH AL LITERATURE CLASSIPICATICU 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


Deh ceeds 
PROCESLES SeD POCHOERTIES mole 

Galvanic metal. N. P. Kguroy and V. 1. Liner. 
Trudy Zsentral, Gosudarst. Nawch.-[ssledovatel” Tast., 
Shoezsk Rabut Metalloobrubotke 4 Splavam 1930-1934, 
264-40 (1957); Chem. Zentr. 1939, I, 4114.--The frdlow- 
ing method bs recominended for the production of the hi- 
metal Fe-Cu: Rlectrolytic etching uf the be i a aul 
ranger of 1M) g. WeCh, 0g. Nach and 0-10 g. HOI per 
1. deposition of an Intcrnediate coating nl Cu ina NaCh- 
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‘ Luprovement In the acid sulfate and (luoborste cadmium 
: iy baths so that they may replece the cyanide bath. V. I. 
Latner, 5. £. Orlova aad A.M. Palgel'sitetn, Aarrosiyn 4, 
Sang 7, ee PEACHES), A Aion, Referat. Zhue 2, No. 2, Vas 
ripny. Coarw cryst depunite are formed in the acid Cd 
tthe Cadihy. agents Uo anne alacceat) comstg Cor dasaltiedvat 
F Ane polarization fis oeadce tee fiete see the catheafie 
polarization and to obtaiu @ fine-grain Cab deposit, the 
Pe tnd colluids peptic tr ieee to the acid 
Cd bath was investigated at ¢ erent pH valuce and c. he Gy . Joe 7 
The Fe cathodes wets pickled in concd. HCL degretwd SE ee Tein an oils. pe ee ed up 
with Vienna Hime and carefully washed. Anodes wete grain deposits were obtained f : rat glue. Funes: 
rolled Cd plates with a surface 1.$-2 times as large asthe | HN, 3S, glue 1, ¢ ‘ grate ve ; aeiialy wig tt, 
cathode surfaces. The structure of the pe was studied = [he current eiecucy oe ante, dn ee : 
under @ microwope % 100) and in each case compared superior to the others because it permits wwe of a high par 
mith the structure the ppt. obtained from a CdiCN). The throwing power of the acid Cd bath is Leaaiteratl : 
sath connected in series with the acid bath. The follow. smalter than that of the CN bath. The Cd nice’ y 
stage COUP. af the hath were used, in gp. ek wer gent bath have a fine-grain structure amd vee al Satie 
HO 01, CNEL SO, et and AlitSCeds TSH 28. Wath peotertion af the steed against corrosion - on te ae 
temp. 18-20%, In all cases the Cd plate wis Wb CN bath as is plates fro 
thick. The cathode efficiency was wWh-pse. Frow the JR. Henn 
peptone-contg. bath the finest-grain structure and dense 
deposits were obtained at a concn. of 0.5 g./1. of peptone 
with ac. dd. of 05-1 amp./sq. din, and pH 2-3.2. The 
vplimum conditions for creosol were 1 concn. of 8 g./1. of 
creowl, pH 5.5-3.3, ¢. d. 0.8-0.8 amp... sq. dm. Tuc 
densest and Gnest deposits from a H,SU, bath were with 
fue. For best results the concn. of iglue is 0.5 Gils cd. 
.6-1.0 amp./eq. dm HZ 2.0-8.5, temp. 18-20°. Tha 
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~xBe mature Of Klectrodeposited Silver-Cadmium Alloys. Ya. 5. Umansky 
[usat Ve 4. Gayner (Sbornik Nauch. Trudov Moakor. Inat. Taret. Metallar 
! ihedota, (8), 85-98; Kain. Referat. ZAur.. 1941. 4, (3), 773 C. Abs, 1943, 
37, 4672).—{In Russian.) Silver-cadmiam alloys were deposited at In? Cc. 
and c.d. of -5-3-5 amp.;dm.® from an electrolyte containing silver 30 (in the 
form of the cyanide complex), cadmium 15 (in the form of the cyanide com- 
ples}, free KCN 8, K,S0, 15, and K,C,H,0, 7:5 arn. litre. Copper foil was 
uscd as cathode and platinum as anode. Raising the e.d. increased the per- 
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lication of metal 
oatings and discusses 
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the quality of electrolytic platings as it depends on the surface 
conditions and on the plating materials. The book describes the 
surface treatment, the electrolytic polishing of metals, the struc- 
ture of the deposited metals and the metal distribution in a cathode 
surface. Zinc, cadmium, copper, brass, nickel, chromium, tin and 
lead plating processes are examined in detail, with attention to the 
qualities, corrosion-resisting properties and the practical applica- 
tion of different coatings. This work is the third supplemented 
edition. Scme chapters are radically changed and new chapters are 
added. The book is provided with illustrations, microphotographs 

of surfaces, tables and diagrams. 


No. of References: Total 167, Russian 160, 1909-1952. 
Facilities: B.S, Yakobi, E. K. Lents, P. P. Fedot'yev, V. A. 
Kistyakovskiy, N. A. Izgaryshev 
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' BAKHVALOV, Grigoriy TMkhonovich; BIRKGAN, leopol'’d Nikolayevich; JIABUTIY, 
Valentin Petrovich; FOHMIN,N.V., redaktor; KAMAYEVA, 0.M., redaktor; 
LAYHER, V.1I., profeseer, doktor, retsenzent; KUPTSO7, I.1., inzhene>, 
"PHUWSNTEUt Ee VAYNSHTEYN, YeeP., tekhnicheskiy redaktcr. 


[Handtook of an electreplater!] Spravochnik gal'vanostega. Izd. Zs, 

perer. idop. Meskya, Gos.rauchno--tekhn.izd-vo lit-ry po chernoi 1 

tavetnol metallurgii, 1954. 650 p. (MIRA 8:4) 
(Electroplating) 
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GAGEN-TORN, K.V.; GLBK, T.P.; GOREV, K.V.; GRADUSOV, P.I.; GUSHCHINA ,T.N.; 
YEMEL'YAHOY, A.K,; YESIKOV, M.P.; ZDZTARSKEIY, A.V.; ZAKHAROV, H.V.; 
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SHPICHINRTSKIY, Ye.S.; YURKSHTOVICH, N.A.; YUSHKOV, A.V.; 


YANUSHEVICH, L.V. 


Sergei Ivanovich Gubkin. TSyet.met. 28 no.6:60-61 H-D '55. (MIRA 10:11) 
(Gubkin, Sergei Ivanovich, 1898-1955) 
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FEDOT'YEY, Nikolay Pavlovich;GRILIKHES, Semen Yakovlevich; LAYNER, V,J,, 
professor, retsenzent; KHEYFETS, B.L.,kandidat khimicheskikh 
nauk, redaktor; VASIL'YRVA, V.P.,redaktor izdatel'stva; 


POL'SKAYA, BG. , tekbnicheskty redaktor 


[Electrochemical pickling, polishing and oxidation of metals] 

Elektrokhimicheskoe travlenie, polirovanie 4 okeidirovanie 

metallov. Moskva, Gos, nauchno-tekhn. izd-vo mshinostroit, 

lit-ry, 1957. 242 p. (MERA 10:5) 
(Oxidation, Electrolytic) (Electrolytic polighing) 
(Metala--Pickling) 
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professor, pectors Kudryavt sev» Nikolay T->» 


ez Layner's Viadimir 1: » 
Sg proressor, poctor. 
Osnovy gal'vanostegil (principles of plectroplating) Chast' If 
part II) Moscow, Gosudarstvennoye Tauchno-tekhnicheskoy® 
{zaatel'stvo jiteratury P svetnoy metallurgil, 1957 » 
3a edition, Trev. and enl., O47 PP+» 10,000 copies. 
Ed. : Chernov; A. Ne3 Ede of the Publ. House: Kamayevas O. Mes 
Tech., Ed.: Attopovich, M. Ke3 Reviewers: 
Gorbunova y K. Mes professor, Doctor; pokin, 
Engineer, and Semin, vy. M.; Engineer. 


N. Tey 


and technically trained 


PURPOSE: The book 18 i 8 

ersonne in electroplating shops, screntific research 
institutions, and engineering design organizations, and may 
be of use to university 5 


card 1/16 


A R ED . 
/ / 


-00513R000928910004-8 
: 13/2001 CIA-RDP86-005 3 earnest 
"APPROVED FOR REE bale abet sabe ue Sune ob ee SSE ES 
BAR ie PSR ER Ei RE aS Snarear te Se ear ey ee meen 


Principles of Electroplating (Cont, ) 


COVERAGE: The book treats of electroplating with noble and rare metals 
and alloys, Equipment, theoretical Principles and tech- 
niques of electroplating are described in detail, Pergon- 
alities mentioned include: Shvyryayev, G, K., Engineer, and 


Korolenko, N, K., Engineer. There are 202 references, 96 
of which are USSR, 7 


TABLE OF CONTENTS: 


Preface 


2 8 
Ch. I, Electrodeposition of Iron and Cobalt 

Electrodeposition of tron” 9 
Use of iron Plating and properties of electrodeposited 
tron 9 
Composition of the eleotrolyte and control of the 
iron baths 13 
Preparation, control and adjustment or electrolytes 21 
Electrodeposition of cobalt 22 


Ch. ITI, Electrodeposition of Indium 
Card 2A6 


7 10004-8" 
APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R0009289 


: 928910004-8 
"APPROVED FOR RELEASE: 03/13/2001 _ CIA-RDP86-00513R000 onan 


Z, ST Fa SS RTE 
: Es See ee eae Wace a 
Sap er Pa ta bos DOSES Po TE NA oe Eine : apy : 
: PIREMEGS JERE eer 3 a ar R ; 
i rasa : : : Pies : a4 7 . 2 


otra cereel a PR pner RE 2A 
ed AY CA VT, 
136-3-12/25 
AUTHORS: Layner, V, » Professor, Doctor and Velichko, Yu, A., 
fagingae 


TITLE: Galvanothermic Method of Producing Steel/Copper-Zinc Alloy 
Bimetal, (Gal 'vanotermichesici netod polucheniys binetalla 
stal' — nedno-—tsinkovyy splay). 


PERIODICAL: Tsvetnyye Metally, 1957, No.3, pp.60-66 (USSR) 


ABSTRACT: There are practical difficulties in depositing eleciro~ 
lytically &@ copper~zinc alloy; copper and Zinc, however, 
can be deposited Separately without difficulty and this is 
the principle of the "galvanothermic" method of naking 
bimetal, ‘The Zinc and copper are deposited on the steel 

>. in thin layers which diffuse into each other on annealing, 

; The investigation of this process is described in the 

Present article, The steel wag first coated thinly with 

nickel and then with Copper and zine in acid electrolytes 

to give a total thickness of 40 op 90.n, Annealing wag 
carried out in a reducing atmosphere and Specimens were 
then subjected to microscopic analysis, to chemical analysis 
of different layers and to deformation tests. Graphs show 


ife under various conditions and 
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136-3-12/25 
Galvanothermal Method of Producing Steel/Copper-Zince Alloy Bimetal, 


zinc content decreases with increasing depth from the 
surface; least variation in composition was found in 
specimens heated for three hours at 406 C and then for 
four hours at 520 C. Satisfactory adhesion between copper 
and steel was obtained with a l W thick nickel deposit, 

2/2 . Good adhesion and stamping properties were obtained, 
There are 10 figures and 4 references, 2 of which sre Slavic. 


AVAILABLE: Library of Congress 
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122-4- 
AUTHOR: Jayner, V.I., Doctor of Technical Sciences, Bropasscr, 
ant Velichko, Yu.A. 


TITLE ¢ Copper plating in hydro-fluoric boron electrolytes. (Med- 
bebie v borftoristovodorodnykh elektrolitakh.) 


PERIODICAL: "Vestnik Sebo g toot (Engineering Journal), 1957, 
O- > ppe 0 bose U.S. e -) 


ABSTRACT: Investigations on hydro-fluoric boron electrolytes are 
reported containing between 17 and 125 g/litre of copper in 
the form of hydrofluoric boron salts. The raw materials for 
preparing the electrolyte were hydrofluoric acid, boric acid 
and copper sulphate first transformed into copper carbonate. 
The method of ottaining the electrolyte is described in detail. 
The copper content in the bath was determined by the electro- 
lytic or the volume method. The analytical procedure is des- 
eribed. For all electrolytes the upper limit of the permissible 
current density at different temperatures was determined both 
at rest and when stirred by air. The porosity of coatings 
(depending on their thickness), the strength of the bend with 
the parent metal and the capacity of copper~plated steel to 
be deformed in press tools were found. Specimens of low 

1/3 carbon steel were degreased, subjected to anodic treatment in 
an alkaline solution and plated with a nickel undercoat of 
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Copper plating in hydrofluoric boron electrolytes. (Cont. 


- 2 
1 p» thickness. It is not necessary “Oo obtain a aomlete 3 
dense nickel coat. ‘The copper coat forms bridges through the 
pores of the nickel. The solution of iron in the pores is 
retarded by cathodic polarisation. The adhesion strength of 
the copper coat was determined by repeated bending tests, by 
the Ericson drawing test and dy annealing. Bad adhesion was 
obtained with a very thin (0.2 yw) or a very thick (5 p) nickel ‘ 
undercoat. The tests are Summarised intables and graphs. The 7 
distinguishing feature of hydrofluoric boron electrolytes, 
compared with sulphates, is a mich greater permissible current 
density. This rises with the concentration of the copper salt. 
At 20 °c and 17 g/litre copper in the form of hydrofluoric 2 
boron salt, good deposits are obtained with a density of 2 A/dm 
With a copper concentration of 125 g/litre the permissible 
current density rises to 25-30 A/dm. A high temperature and 
stirring of the electrolyte help to increase the permissible 
current density. In the dilute bath an increase of temperature 
from 20 to @5 C raises the permissible current density from 
2 to 5 A/an’, whilst in the concentrated bath the value rises 
from 20 to 65 A/dm’. Stirring by air increases the pemissible 
2/3 density almost two-fold. Non-porous copper coats from electro- 
lytes of medium concentration (80 g/litre) are obtained if 
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Copper plating in hydrofluoric boron eae Cuno dy Nees. SPs «) 


30 uw thick or above. 50, thickness is neesenare you: Misting 
from dilute baths. The coat becomes smooth at a large thick- 
ness (100 »). Such coats still retain good adhesion and can 
be recommended for producing bi-metallic strip subject to deep 
drawing operations. 


3/3 There are 6 figures, 2 tables and 3 non-Slavic references. 
AVAILABLE: 
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SOV/149-58-5-14/18 
AUTHORS: lLayner, v.1I., Panchenko, I.I. 


TITLE: Electrode Processes in Electro-deposition of Nickel from 
Fluoborate Blectrolytes (Elektrodnyye protsessy pri elektro- 
osazhdenii nikelya iz ftorboratnykh elektrolitov 


PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Tsvetnaya 
Metallurgiya, 1958, Nr 5, pp 124 - 130 (USSR) 


ABSTRACT: The object of the investigation described in this paper 
was to study the effect of various factors on electrode- 
position of nickel from fluoborate solutions and on the 
quality of the deposits obtained by this method. For 
the preparation of the HBF, solution, chemically pure 


H,B0 and an HF solution (whose concentration was deter- 


mined from its density) were used in the stoichiometric 


ratio, H,B0; being added (a small quantity at a time) 


to the continuously stirred and ice-cooled HF solution. 
To the obtained HBF, solution, also continuously cooled, 
nickel carbonate (a small quantity at a time) was added 


and in this manner it was possible to obtain solutions 
Cardal/8 containing up to 180 g/litre nickel in the form of 
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SOV/149-58-5-14/18 
Electrode Processes in Electro-deposition of Nickel from Fluoborate 
Electrolytes . 


fluoborate (density approx. 1.5), which could then be 
diluted to any required concentration. The characteristics 
of the experimental electrolytes (pH = 3 in all cases) 

are given in Table 1 which shows the nickel concentration 
(N = 1 to 4), the content (in g/litre) of fluorine, Fi; 


present in the form of BF 0H, the content of fluorine, F,, 
present in the form of BF, the total fluorine content 
FoF, + Ro , the B content, the F/B and F/Ni ratios, 

the NiCl,.6H,0 content, and the density at 20 °C. Nickel 


anodes and steel, copper or brass cathodes were used in 
the experiments, the results of which are reproduced 
graphically. The effect of the current density 


(A/am") on the cathode potential is illustrated in Figure l, 

where graphs 1, 2, 3 and 4 correspond to the nickel 

concentrations of 1N, 2N, 3N and 4N, respectively. 

Figure 2 illustrates the current-density/cathode-potential 
Card2/8 relationship for electrolytes with no excess of HBO, 
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(graph 1) and with 5, 10 and 15g/litre HBO, in excess 


of the stoichiometric ratio (graphs 2,3 and4). The 
results of the tests in which the current-density/cathode- 
potential relationship was sfudied for 4N electrolytes 
containing no Cl ions at 20 ~C apd those containing 15, 30 
and 50 g/litre NiC1,.6H,0 at 50 C are reproduced in 


Figure 3 (graphs 1, 2, 3 and 4, respectively). The same 
relationship for a 3N electrglyte with no excess of 
H BO; at 20, 30, 40 and 50 -C is shown in Figure 4 (graphs 


1 to 4). <A 43N electrolyte was also used for investigating 
the effect of the pH number which was varied between 1 and 

5 by means of HBF, or sodium iodide additions. It was 

found that at pH'= 5 , the electrolyte is unstable and 
contains black, insoluble particles (most likely Ni(0H)., with 


basic salts) held in suspension. Pitting occurs and a 
dendritic deposit is obtained which at low current densities 


(1 to 5 A/dm®) becomes dark. At pH = 4 , low current 
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Blectrolytes 
densities result ina dark depost, while dendrites are 
formed at high current densities. At pH=lore, 
intensive evolution of hydrogen takes place on the cathode 
surface, the evolved gas forming bubbles which adhere to 
the cathode and cause pitting. Best quality deposits are 
obtained at pH = 3 - Yield per unit current varies in 
all cases between 89.6 and 99.7%, increasing with increasing 
current density and at high pH (3 to 4) values, and falling 
sharply at low current densities and at pH=loré2. 
In the next stage of the investigation the anodic processes 
were studied. Four types of electrolytes were used 
containing (in g/litre): (A) 25 Ni(BF,)os 68.5 Fi, 
138.7 Fo and 34.4 B; (B) same as (A) plus 15 NiCl,.6H,03 
(c) 240 NiSO, .7H,0; 30 HBO; 3 (D) same as (Cc) plus 
20 NaCl. Cathodes were made of electrolytic nickel or of ‘ 
non~passivating nickel containing C 0.2%, Si 0.2% and S 0.00 
(Ref 12). To reduce to minimum the difference between their 
true and the geometric surface areas, the cathodes were 


Card4/8 
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Blectrolytes 
polished first mechanically and then electrolytically 
(to remove the plastically deformed layer). The results, 
jn the form of graphs showing the relationship between 
the anodic current density and the anode potential, are 
reproduced in Figure 5: graph ie} — non-passivating nickel 
anode in electrolyte C; graph (2) - as (1) but electrolyte 
D used; eraph (35 - non-passivating nickel anode in 
electrolyte A; graph (4) - as (3) but in electrolyte B; 
graphs (5) and (6) - electrolytic nickel anode in electro- 
lytes C and D, respectively. When the ratio of the anode 
and cathode surface areas was S/S, = 2:1, the yield of 


the dissolved metal per unit current was high even in the 
absence of chlorides in the electrolyte but for 
5,/8, = 1:1, a slightly lower yield was obtained. After 


the bath was operated for the equivalent of 800 A.hour 2 
per 1 ltre of electrolyte, the concentration of the nickel- 
bearing salt in the solution was unchanged and only 2 
slight rise in the pH number was observed. In their 
Cara5/8 conclusions the authors state that: 4) the main advantage 
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Blectrolyte 
to be gained by using the fluoborate electrolyte instead 
of a sulphate solution for nickel plating is that the process 
can be intensified, i.e. higher current densities can be 
employed without affecting the quality cf the deposit 
and yet without reducing the yield per unit current. The 
maximum permissible current density can be increased by « 
increasing the Ni concentration in the electrolyte (up to 
3N) and by using higher temperatures; id when the 
concentration of H,B0 in the electrolyte is increased, 


the cathode potential is reduced and so is the maximum 
permissible current density. In spite of this effect, 
which is probably due to partial dissociation of 
Ni(BF,)o to Ni(BF 0H) > and to a decrease in the activity 


of the nickel ions in the electrolyte, it is recommended , 
to maintain the H,B0; concentration slightly (approx. 


15 g/litre) above the value corresponding to the 
stoichiometric ratio, since free HBO; improves the 


Card6/8 stability of the electrolyte and makes it less reactive; 


Dae eee 


AS Srntat SES ISS es SAI 


APPROV : 
ED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8" 


"APPRO : 
me VED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910004-8 


ase ee tyess See ee 5 57a 
eee aE Eee sa: See ES SSSIRGHE 2iecE SIRES 
: yee] Bee us cae Sat cini ae ena SIR ASU R ESS TET See aT rene me 


CEES 
SeATR SS 


SOV/149-58-5-14/18 
Electrode Processes in Electro-deposition of Nickel from Fluoborate 


Electrolyte 
4ii) the effect of chlorides introduced in tne electrolyte 
in the form of NiCl,.6H0 in amounts up to 15 g/litre is 


beneficial, since they reduce polarisation. However, at 
high (more than 30 g/litre) chlorides concentrations, the 
maximum permissible current density is lower and the 5, 
quality of the deposit is adversely affected. At 50 C0, 
the effect of the chlorine ions becomes insignificant, 
most likely owing to the reduced adsorption of these ions 
on the cathode surface and to sufficiently high activity 
of the anode, particularly when made of non-passivating 
material. Owing to the latter factor, the fluoborate 
electrolytes are quite stable, so that jn operation it is 
only necessary to replenish the fluoboric acid in order to 
tant pH, since the anodic ‘yield per unit 
current is slightly higher than the cathodic; 

(iv) the optimum value of the pH number of a fluoborate 
solution for nickel plating is between 3 and 3.5. At 

pH = 1 , the yield per unit c 
cara7/8 by the variation of the current 
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Electrolyte 
H=4.5 , the electrolyte becomes unstable and subject to 


and dark deposits are obtained; 
to pitting is one of the shortcomings 


of the fluoborate solutions for nickel plating. This : 
undesirable effect can be minimised by application of 
stirring and by addition of reagents reducing the surface 


tension of the electrolyte. 
There are 5 figures, 1 table and 12 references, 3 of 


which are Soviet and 9 English. 


ASSOCIATION: Moskovskiy institut tsvetnykh metallov i zolota. 
Kafedra elektrokhimii 4 korrozii (Moscow Institute 


of Non-ferrous Metals and Gold. Chair of Electro- 
chemistry and Corrosion. 


SUBMLTTED: January 14, 1958 
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25(1) 
Layner, Viadimir Il'ich, Professor, Doctor 


Gal'vanicheskiye pokrytiya legkikh splavov (Electroplating of Light 
Alloys) Moscow, Metallurgizdat, 1959. 137 p. 6,200 copies 
printed. 

echnical Sciences, and 
Shreyder; Ed. of Publishing 
L.V. Dobuzhinskaya. 


Reviewers: A.V. Shreyder, Candidate of T 


L.L. Stoklitskiy, Engineer; Ed.: A.V. 
House: M.S. Arkhangel'skaya; Tech, Ed.: 


PURPOSE: ‘This pook is intended for engineers and technicians in 
electroplating shops. It may also be useful to students of vuzes. 


COVERAGE: The author discusses the electroplating. of articles 

made of aluminum, magnesium, peryllium, and titanium alloys. 

Preparatory operations and methods of application are described. 
Chrome-plating processes for increasing wear resigetance and for 
decorative and protective purposes are treated in detail. The 
author thanks Yu.A. Velichko, G.S8. Galimova, Z.G. Smorodova, 
G.S. Konstantinova, vV.V. Syagina, and T.M. Marenkova for their 
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assistance. There are 70 references: 7 Soviet, 50 English, 8 
German, and 5 French. 


TABLE OF CONTENTS: 


Preface 3 
Ch. 1. Electroplating of Aluminum Alloys 5 
I. General information 5 
II. Methods of preparing surfaces of aluminum articles for 
electroplating 8 
1. Mechanical preparation 8 
2. Chemical preparation 9 
3. Electrochemical oxide coating 18 
4, Zincate method 25 
5. Electrolytic deposition of very thin layers of zinc and 
brass 37 
6. Double treatment in zincate solution 38 
Tes Treatment in fluoride solutions 43 
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III. Protective and decorative chrome plating of aluminum 
articles 

- Sequence of operations in protective and decorative 
chrome plating of aluminum 
Electroplating of aluminum articles prepared by the 
zincate method - 

» Annealing of aluminum articles after nickel plating 

- Nickel plating of aluminum articles with intermediate 


application of thin layers of zinc and brass 


1 

2 

3 

mn 

5 Four-stage vrocess of chrome plating aluminum (Sequence: 
Ni-Cu-Ni-Cr) 

6. Corrosion testing 
vi 

1 

2 

3 


- Chemical nickel-plating of aluminum 

Chrome plating for wear resistance 

- Methods of chrome plating for wear resistance 

- Chrome-plated aluminun-alloy cylinders 

. Fatigue strength of chrome-plated aluminum alloys 
V. Tinplating 

VI.. Other types of electroplating 
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Ch. 2. Electroplating of Magnesium Alloys 

I, General information 

II. Preparing surfaces of magnesium alloys 

TII. Porosity of coatings on magnesium 

IV. Soldering of copper-plated magnesium 

V. Electroplating of parts for the [American] artificial 
earth satellite 

VI. Comparative corrosion resistance of magnesium, aluminun, 
and zinc after protective and decorative chrome plating 


Ch. 3. Electroplating of Beryllium 


Ch. 4. Electroplating of Titanium Alloys 
I. General information 
II. Electrochemical treatmerit of titanium with a mixture of 
ethylene glycol, zinc fluoride, and hydrofluoric acid 
III. Treatment of titanium with mixtures of acetic and hydro- 
fluoric acids and acetic and chromic acids 
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